A 73-year-old woman presented to our hospital with scleritis, cough, and hemoptysis. Chest computed tomography showed a mass lesion, multiple ground-glass opacities, and nodules. Bronchoscopy showed a skip lesion of mucosal erosion with white necrotic substance; however, a biopsy specimen of the erosion yielded no characteristic findings. Transbronchial lung biopsy showed alveolar hemorrhage and capillaritis. Proteinase-3 antineutrophil cytoplasmic antibody was elevated to 62.5 U/mL, and she was diagnosed as having Wegener's granulomatosis. Steroid therapy combined with cyclophosphamide was started; however, hemoptysis was not resolved until plasmapheresis therapy was added. Her general condition initially improved, but respiratory insufficiency worsened with fever on the 30th hospital day. The patient subsequently died on the 41st hospital day, and cytomegalovirus infection was suggested as a possible cause of death.
Introduction
Wegener's granulomatosis (WG) is a systemic disease characterized by necrotizing vasculitis and granulomatous inflammation. It typically involves the upper airways, lungs, and kidneys, although the inflammatory destructive lesions may develop in any organ. WG causes diffuse alveolar hemorrhage (DAH) in 8% of patients, and DAH usually occurs as a consequence of capillaritis (1) . The presence of DAH increases the early mortality of WG, and early diagnosis and treatment are essential (2) . Because specimens obtained via transbronchial lung biopsy (TBLB) are small, detection of capillaritis via TBLB has been thought to be difficult. To our knowledge, there have been no reports in which capillaritis in WG was detected via TBLB. Here, we present a patient with WG in whom TBLB was useful in diagnosing DAH due to capillaritis.
Case Report
A 73-year-old woman developed nasal obstruction in November and scleritis in December 2005. Difficulty in hearing and dry cough developed in January and April 2006, respectively, and hemoptysis in May 2006, at which time she presented to our hospital and was admitted for further evaluation. She had never smoked, and she had no evident past history.
On admission, she had fever of 38.2 . Physical examination showed no evident findings except for right-sided scleritis and hearing loss. Arterial partial pressure of oxygen was 70.5 Torr under ambient air. White blood cell count was increased to 16,600/mm 3 (neutrophils 15,000/mm 3 , lymphocytes 700/mm 3 ). Hemoglobin was decreased to 9.8 g/dL, and platelet count was 30.9×10 4 /mm 3 . Blood urea nitrogen was elevated to 26 mg/dL, serum creatinine was 0.7 mg/dL, and C-reactive protein was elevated to 22.2 mg/dL. Antinuclear antibody was slightly elevated 160 titers, and proteinase-3 antineutrophil cytoplasmic antibody (PR-3 ANCA) was elevated to 62.5 U/mL, but other autoantibodies including antibasement membrane antibody were negative. Serum cryoglobulin was negative. Hematuria of 20 red blood cells per high-power field was confirmed by examination of urinary sediment, and proteinuria was positive. Chest X-ray showed a mass-like shadow in the right hilum and nodules (Fig. 1) . Chest computed tomography (CT) showed a mass lesion of 55 mm in diameter in the apical segment of the right lower lobe (Fig. 1) . Multiple nodules and ground-glass opacities were found in both lung fields. Bronchoscopy showed a skip-lesion of mucosal erosion with a white necrotic substance that extended from the trachea into the right main bronchus (Fig. 2) . A biopsy specimen of the erosion showed ulcerated bronchial mucosa with necrotic tissue and atypical regeneration of squamous epithelium (Fig. 3 ). Bronchoalveolar lavage fluid was bloody, and hemosiderin-laden macrophages were seen. A TBLB specimen from the right lower lobe showed hemosiderin-laden macrophages, small abscess-like lesions, and fibrin exudates in the alveolar tissue (Fig. 4a) . The presence of partial destruction of the alveolar wall was revealed in the abscesslike lesion by specific stains and immunohistochemical staining ( Fig. 4b-d ). Neutrophilic capillaritis was confirmed.
On the basis of the clinical presentation, positive results of PR-3 ANCA, and bronchoscopic findings including histologic evidence of capillaritis, we diagnosed her as having pulmonary capillaritis and DAH due to WG on the 4th hospital day. Methylprednisolone at a daily dose of 1 g was administered from the 4th to the 6th hospital day, followed by 60 mg of prednisolone daily. Cyclophosphamide at a daily dose of 100 mg was added from the 5th hospital day. Scleritis of her right eye was resolved; however, hemoptysis continued. From the 8th to 10th hospital day, methylprednisolone 1 g daily was readministered, but the hemoptysis was not resolved. Her respiratory condition and anemia worsened with a PaO2 of 65.2 mmHg under 5 L/min oxygen and hemoglobin of 6.5 g/dL, thus we performed plasmapheresis from the 10th to 12th hospital day, and hemoptysis stopped on the 11th hospital day. While continuing administration of sulfamethoxazole-trimethoprim 1 g daily, the prednisolone dose was gradually tapered by 10 mg every 2 weeks, and cyclophosphamide 100 mg daily was continued. From the 26th hospital day, the patient developed abdominal discomfort and nausea. On the 30th hospital day, her respiratory condition rapidly deteriorated with fever, and ground-glass opacities re-appeared in both lung fields. The patient was intubated and mechanically ventilated. Bronchial aspirate did not yield significant microorganisms, but bronchial washing fluid showed cells containing reddish brown-colored large inclusion bodies in their nuclei (Fig. 5) , highly suggestive of cytomegalovirus (CMV) infection. CMV infection was also suggested by positive results of CMV pp65 antigenemia assay with 58 positive cells per 5.0×10 4 polymorphonuclear leukocytes and peripheral blood lymphocytopenia of 100/ mm 3 . Beta-D glucan was not elevated on the 36th hospital day. Serum PR-3 ANCA levels were decreased to within the normal range. Administration of ganciclovir 250 mg daily was begun, but the patient died on the 41st hospital day.
Discussion
We report a case of WG in which DAH developed due to capillaritis. Bronchoscopy showed endobronchial involvement in which specific histologic findings of WG were not obtained. TBLB did not show necrotizing granulomatous inflammation, but capillaritis with alveolar hemorrhage was detected.
Respiratory involvement of WG occurs in the upper airways and lungs. Endobronchial lesions occur in about 50% of WG cases (1, 3). Daum et al performed bronchoscopy in 51 patients with biopsy-proven WG, and 30 (59%) patients had endobronchial abnormalities (3). Their findings included subglottic stenosis in 5 (17%), ulcerating tracheobronchitis with or without inflammatory pseudotumors in 18 (60%), tracheal or bronchial stenosis without inflammation in 4 (13%), and hemorrhage without identifiable source in 2 (4%) patients. However, among 21 specimens from 17 patients with WG, only 3 specimens from 3 different patients were diagnostic of WG. All but 3 specimens indicated inflammatory activity (3). Allen and Moen performed transbronchial biopsy in 16 patients, but specific pathologic findings were not detected (4) . In the present patient, we performed endobronchial biopsy of the erosion of the bronchial mucosa; however, we could only detect ulcerative tracheobronchitis with necrotic tissue and atypical regeneration of squamous epithelium, which were not diagnostic for WG. It may be difficult to obtain a biopsy specimen of an endobronchial lesion that can yield specific pathological findings.
Histologic findings of the lung in WG vary; however, the changes due to WG are approached by dividing them into three histologic categories: necrotizing granulomatous inflammation with prominent parenchymal necrosis and necrotizing vasculitis, organizing pneumonia-like variant, and alveolar hemorrhage and capillaritis (5) . To obtain pulmonary samples, surgical lung biopsy (open lung biopsy and thoracoscopy) and TBLB are generally performed. Surgical lung biopsy is regarded as a standard procedure for diagnosing WG. Although TBLB is a less morbid procedure than surgical lung biopsy, reports in which TBLB was found to be a useful diagnostic procedure for WG were limited to sporadic case reports (6, 7) and a small-sized case series (8). Pinching et al proved the diagnosis of WG in 2 of 7 patients via TBLB (6) . Unfortunately, we could not detect necrotizing granulomatous inflammation or necrotizing vasculitis in the present patient, but we were able to detect DAH and capillaritis via TBLB.
Pulmonary capillaritis has been reported to be found in 17 to 43% of patients with WG who underwent open lung biopsy (9, 10) . Although there have been reports of WG presenting with DAH due to capillaritis (11) (12) (13) , there have been no reports of capillaritis detected via TBLB, and the frequency at which TBLB detects capillaritis remains unknown. The reasons for the absence of such reports may be due to the difficulty in both detecting capillaritis in the small specimens obtained via TBLB and in performing TBLB because patients are too ill. Although such problems may exist, TBLB is a less morbid procedure than surgical lung biopsy, and we could detect capillaritis in a TBLB specimen.
A variety of diseases are associated with pulmonary capillaritis, including WG, microscopic polyangiitis, acute lupus pneumonitis, drug reactions, and others (5). Therefore, etiology should be differentiated when histologic findings of capillaritis are detected. In the present patient, scleritis, hearing difficulty, an upper airway lesion detected via bronchoscopy, DAH due to capillaritis, hematuria and proteinuria, and positivity of PR-3 ANCA lead to the diagnosis of WG (14) .
The prevailing standard regimen for severe disease that includes DAH due to capillaritis consists of the combined use of oral cyclophosphamide (2 mg/kg/day) and prednisolone (1 mg/kg/day), and complete remission can be achieved in over 90% of patients. In resistant cases, plasmapheresis is added. Several studies have suggested the effectiveness of plasmapheresis in the management of severe ANCAassociated vasculitis manifested by DAH. Frascà et al examined the combined effects of plasmapheresis and drugs (steroids and cyclophosphamide) versus the drugs alone in 26 patients with ANCA-associated crescentic glomerulonephritis (15), and they found that the combined therapy resulted in a significantly improved prognosis. In the present case, hemoptysis resolved 1 day after plasmapheresis, indicating good efficacy.
The fact that up to 46% of patients treated with a combination regimen of glucocorticoids and cyclophosphamide were reported to suffer serious infectious complications is problematic (2) . CMV-related disease is a relatively frequent complication of immunosuppressive treatment for systemic vasculitis such as WG (16) (17) (18) . In the present patient, gastrointestinal symptoms, positivity of CMV antigenemia assay on the 36th hospital day, detection of cells containing inclusion bodies in their nuclei in bronchial washings, and diffuse ground-glass opacities on chest CT were found, all of which suggest CMV infection.
In conclusion, we could detect capillaritis in a TBLB specimen obtained from a patient with WG. TBLB is a less morbid procedure than that of surgical lung biopsy; therefore, TBLB should be considered when attempting to obtain tissue from a patient with pulmonary disease and suspected WG.
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